Proof. Peform the division algorithm
We have a sequence of positive integers q k that approaches 0. Performing substitutions, eliminate 
Decimal Fractions
How do we represent 9 8
1.125 in decimal?
We simply extend the summation to negative powers of 10: The problem is that often we will get infinitely many digits after the decimal point.
Clearly there is a basic block of digits that is repeated.
Exercise. How do you represent 2 ? There is no a repeating block...
Arithmetic Algorithms

Addition
Determine 33 + 15 in base 2. The rule of addition: Numbers are added from least significant digit to most, while carrying any overflow resulting from adding a column.
A4F0
CB09 -------
16FF9
Subtraction
The main idea is to reduce a subtraction problem to addition.
Definition. The B' s complement of a number is the number which when added to the original will make it equal to a multiple of the base B number system. The complement of x is defined by The rule of subtraction: the operation x y is reduced to addition of x and the complement of y.
x y x y
To find a representation for a negative number in binary, we 1. use logical complement (replace 0s by 1s and 1s by 0s) 
00100001
+11110001 ----------
100010010
Rule of 2's complement addition: Addition is the same as usual binary addition except that the extra bit that results on the left must be discarted.
Definition.
The B 1 ' s complement of a number is the number which when added to the original will make it equal to a multiple of the base number system. The complement of x is defined by 
